opportunities for innovation in HCI, even as it poses challenges for the underlying creative processes and their outcomes.
During a one-day workshop at CHI 2017, we generated visions of future MRPs. To do this we employed design fiction, a language of visual imagery and narrative (e.g., imaginary storyboards, scripts, vignettes) that is familiar to performance producers. As such, design fictions can act as boundary objects enabling technology designers to communicate creative possibilities in a form familiar to creative practitioners, and vice versa. Moreover, this dialogue provides Mixed-reality performances (MRPs) are complex and hybrid artistic experiences that incorporate combinations of live and interactive performance, in which audience and performers interact with technology and digital media in real and virtual worlds [1] .
Within the HCI community, performances by Blast Theory and Brendan Walker are examples of technological and performative innovation, providing a site for collaboration between artists, performers, HCI scholars, and interaction designers [1, 2] . This interdisciplinarity provides tech savvy to steal an established busker's spot.
The performance recorded in 360-degree video incorporated these stakeholders and drew attention to problematic consequences that might arise from applying technology to the complex ecosystem of a city's streetperformance scene.
This fictional performance starred an unreflective council bureaucrat, a young busker enthusiastic to embrace technology, another busker who was not willing or capable of doing so, and audience members with differing views on the app. Through multiple trials performing this fiction, a plot was developed based on a confrontation between two buskers using the app, which occurred alongside a television interview with a council leader about its benefits.
The characters in this fiction offered a powerful mechanism to discover and then represent the different perspectives from which a technology would be received, understood, and valued. Rather than a means to envision novel MRPs, performing the fiction in 360 degrees facilitated the simultaneous role playing of the tensions and conflicts among stakeholders.
Finally, the choice to perform the fiction under a prominent landmark (the Denver Blue Bear) caused a curious crowd to gather, mostly because of the confrontation evident in the plot. This raised subsequent reflections on the consequences of bringing an unwitting public audience into a design fiction performance [3] . Would the audience's reactions to the representation of the design concept and its envisioned consequences provide further insight and fuel for discourse? One audience member, for example, was an officer who required assurance that the altercation he witnessed was not going to continue inside the conference venue before he would allow the group to return to the workshop.
PRODUCTS, PROBLEMS, AND PUNS
The second fiction was particularly focused on the physicality of MRPs and how they can capitalize on sensation and movement in future scenarios. Internal data tracking, data as a material, dance performance, and ethics were starting points and T opportunities to discuss ethical, sociotechnical, and cultural concerns in a structured and participatory way by situating MRPs in the existing broader sociocultural context, and to address the ethical challenges that might emerge from introducing technologies into these contexts. Fictional framing can encourage playfulness, experimentation, and the consideration of challenging, strange, and otherwise unorthodox uses of technology-which might, in turn, facilitate more creative ideation. Thus, the processes through which MRPs are created and designed, and not just MRPs as final productions, provide opportunities to reflect on views of the world and how it could be.
Both the process of design and the final MRP itself can be directed toward research goals while providing a common framework and language for cross-disciplinary collaboration, without, we hope, overly restricting the artist's creative freedom. We see this facilitation of communication through design fiction as further enabling HCI's "turn to the cultural" [2] and the valuable cross-pollination of ideas between HCI and other fields.
The workshop began with introducing examples of current MRPs and design fiction as a method. Then the 20 participating artists, performers, designers, and researchers came together in three groups with the goal of designing MRPs to explore implications for the future. Participants were asked to introduce themselves by adding a fictive element to their research interests. These fictive elements, along with pre-made theme cards, were used as inputs for the ideation process. The groups adopted three different processes of imagining the future and developing artifacts to highlight the social, performative, and ethical aspects of the performances they envisaged. Here, we introduce the outcome of each group as a way to discuss the broader challenges connected to adopting design fiction as a method to explore, design, and deploy MRPs.
PERFORMING PUBLIC FICTIONS: "NO, OFFICER, IT'S JUST A DESIGN FICTION"
The first fiction was designed as a 360-degree video, which was an opportunity to explore how a short performance recorded in this medium could develop into a design fiction. Performing a fiction in 360 degrees allowed an exploration of how different actors and actions could be distributed around the scene, different ways the viewer could be addressed and directed, and how we could develop simultaneous narratives that interacted as the fiction unfolded.
The ideas were initially practical and functional: employing digital micropayments for tips in a cashless society; finding busy locations where street performers could set up, based on pedestrian traffic data; and matching performers with particular musical styles to the preferences of users passing by. The main technology envisioned was Buskr, a local government-commissioned app that would help street performers play just the right music, in just the right places, at just the right times. The design fiction did not seek to develop a detailed design of the technological service, but rather to consider how these ideas would influence and be influenced by the future world in which they would be situated.
To get at these deeper issues, the discussion focused on how such services would reveal tensions between the different stakeholders. For example, a council's well-meaning attempt to shield buskers from the risks of working with cash would prevent performers without bank accounts from being paid; and a less well-meaning busker could use their 
The group focused on the instructions to create ephemera resulting from the performance rather than a detailed plan for the performance itself. This helped them to stop fixating on the specific technologies to be used in the performance and instead think more clearly about the nature of the desired performative interaction. The decision to include ethics as a focus helped enormously. While creating the fiction, attention was drawn to the possible conflicts between performers and audiences resulting from a violation of ethics through the use and abuse of data during or after a performance. This resulted in a shift of the discussion toward imagining a more complex and interwoven relationship between audiences and performers outside the bounds of traditional performance settings. What unlocked the imagination was thus a shift in focus away from the mechanics of the MRP-technical, organizational, or ethical-and toward the design fiction that created the world in which the performance would be situated.
This vaguely imagined, ethically contested performance was set as a future service, productizing art and performance without the constraints of current technology or market forces. Because the technologies for the performance did not need to be operative today-much less practical or affordable-potential fictions could be developed. The group shifted between satirizing the app economy and the perceived value of artists and performers, and designing a somaesthetic dance-based wellness service. Laughter bellowed across the room as the group excitedly built on one another's ideas. The designfiction orientation provided a freedom to go over the top in terms of what would be permissible in everyday contexts, allowing us to explore the performance, and the resulting ethical complications, with clarity and hilarity. Setting the idea of this fictional performance and its ramifications over the course of decades made it possible to scaffold the performance and explore its consequences.
The final concept was of a future service in which people could sign up to have their well-being tracked and have a specially trained dancer sent to dance with them when they reached a personal low point. Particular dance techniques would assist with different types of distress, leveraging the skill of the performers and the insights mined from the data. However, the fiction also had a more critical stance as it imagined the class-action lawsuit that would arise over a decade later, when the dancers realized that their new profession prevented them from maintaining or managing their own well-being. As such, it addressed how the current social issues of disruption in the labor market due to technology could become a practical
reading, enabling the practitioner to gauge the client's physical arousal (nervousness, enthusiasm, fear, etc.) in response to the unfolding discussion. This design was followed by the exploration of the possible uses of social media data mining for conducting hot readings in which personal information about the client could already be known to the practitioner. The design of this part of the fiction could be made possible, for instance, by the client's purchase of a digital ticket, which would make different sorts of digital footprints available for the fortune-telling.
At this point the discussion shifted toward the ethical considerations of designing for these practices. Cold reading relies on impressive skills of observation and social awareness, and it was easy to imagine technology integrating well into this practice. However, the group's perception of hot reading associated it more closely with trickery and manipulation rather than with a set of skillful practices developed over time. Moreover, the prospect of augmenting readings with data mined from social media seemed somewhat unsavory and dishonest. The design work in creating a poster that would embody the main ideas of these two sides of fictional augmented fortune-telling opened a broader debate about the ethics of deception and the narrative and meanings the poster would convey. This provided an opportunity to discuss the ethics of stage magic (in which trickery and illusion are used to enhance the performative qualities of the participant experience) and its relationship to the beliefs and customs practiced by fortune-tellers, practitioners who authenticate their credibility through generations of ancestry and tradition. 
FICTIONAL ETHICS AND ETHICAL FICTIONS
The third fiction was inspired by one participant's recent forays into the performance of magic and illusion. This fiction was designed and presented as a poster for deceptive performances (magic and fortunetelling), focusing on the ethical implications of embedding technology in the varied and complex social backgrounds of these practices.
The group was intrigued by the challenges of learning and perfecting the skills of stage magic, as well as an interest in the practice of fortunetelling. The fortune-teller begins with broad statements, carefully observing the nuances of a client's response and progressively narrowing and specifying his or her reading in response to the client's reactions. Indications of a client's agreement, nervousness, or rejection of an avenue of discussion can be interpreted by a skilled fortune-teller as "cold tells" that reveal information useful in crafting a compelling reading. In contrast, in the practice of "hot reading," practitioners discover information about the client in advance in order to flesh out their reading with specific details that reinforce the client's faith in their apparent psychic abilities.
Our focus on the more culturally and ethically charged practice of fortune-telling raised several discussions around the incorporation of technology into these performances. The first discussion was around how biofeedback could be incorporated into a cold T Design fiction is a means of considering the future, and for MRPs it can help us move beyond the usual concerns of enabling audience participation or exploring novel technologies.
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